Lymphoma protein kinase C is associated with the transmembrane glycoprotein, GP85, and may function in GP85-ankyrin binding.
In this study, several complementary techniques have been used to investigate the involvement of a protein kinase C (PKC) molecule in the plasma membrane-cytoskeleton interactions that occur in mouse T-lymphoma cells. Our data indicate that the lymphoma plasma membrane contains a 78-kDa polypeptide that exists in a complex with one of the major transmembrane glycoproteins, GP85 (a wheat germ agglutinin-binding protein). This membrane-associated 78-kDa protein appears to have PKC-like properties based on the following criteria: 1) it cross-reacts with a specific antibody raised against brain PKC; 2) it has a pI of 5.6-5.8, which is similar to that of the PKC described previously in other cell types; and 3) it displays characteristic PKC enzymatic activity by phosphorylating histone H1 in a Ca2+- and phospholipid-dependent manner. Double immunocytochemical staining experiments reveal that the lymphoma PKC-like molecules translocate from the cytoplasm to the cell membrane and accumulate directly underneath receptor capped structures following addition of various ligands. Studies we have done to identify the cellular substrate(s) of the lymphoma plasma membrane-associated PKC have shown that GP85 is preferentially phosphorylated in isolated membrane preparations following addition of the PKC activator, TPA (phorbol-12-O-tetradecanoyl-phorbol 13-acetate), but not the biologically inactive TPA analogue, 4 alpha-PDD (4 alpha-phorbol 12,13-didecanoate). In addition, we have found that GP85 can be phosphorylated by purified brain protein kinase C. Analysis of the resulting phosphoamino acids indicates that phosphorylation of GP85 occurs primarily at serine residues, occurs in minor amounts (approximately 5%) at threonine residues, and does not occur at tyrosine residues. These data indicate that the lymphoma GP85 is a substrate for PKC. Furthermore, we have established that phosphorylation of GP85 by PKC enhances its binding affinity with the membrane linker molecule, ankyrin. These findings suggest that PKC-mediated phosphorylation of GP85 may be an important part of the lymphoma plasma membrane-cytoskeleton interaction.